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= 18.5 + 0.5 cm2/volt-sec, and n(Cs+ in Cs) = O.k + 0.05 cm2/volt-sec referred to standard gas density (i.e., 2.69 x 10^/cm^). 
where 0 is the scattering angle of the electrons, and l(9, v) is the dif ferential scattering cross section.
For w2 >> v2 , (i.e.,low pressure and high frequency) Eq.(l) becomes :
where v ^ is the effective electron collision frequency and can be shown to be
for f to be maxwellian. o
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The average velocity of the electrons < v > is given by
Here k is the Boltzmann constant and T is the electron temperature.
is the effective collision cross section for momentum transfer of the electrons with the neutrals and is given by:
as calculated from the measured as a function of temperature is shown in Figure 2 . Data were taken generally 1 2 milliseconds after termination of the excitation pulse (i.e., in the afterglow). The elec trons are assumed to have relaxed back to the gas temperature at times the measurements were made. This is justified through comparison of the mobility data (Cs+ ions in Cs) as calculated from the measured char acteristic ambipolar diffusion time constants with those deduced from the helium-cesium mixture experiments (see Section V). Within experi mental errors, they are generally the same. The fast cooling of the electrons in the afterglow of pure cesium discharge is attributed to Q the phenomenon of "diffusion cooling."
The collision probability for momentum transfer is defined a s :
where pQ is the gas pressure in mm Hg referred to 0 C. In order to insure that the electrons have relaxed back to the gas temperature at times intiie afterglow the data were taken, helium gas of known density was admitted to the discharge tube. Since v = ) v where i is the index representing different species i 1 of gas molecules in the discharge tube, it can easily be shown t h a t :
where the primes refer to the quantity per unit pressure and g^ is the fractional concentration of the i-th species of gas molecules provided w2 » v2 . In our case, the effective electron-cesium collision fre quency for momentum transfer is calculated from the measured veff.' by subtracting the electron-helium part using existing d a t a .10 for electron-cesium so calculated is shown in Figure 2 The velocity dependence of the electron collision probability for momentum transfer P calculated according to Eq. (7 ) together with the m 3 existing data by Brode is shown in Figure 3» The extrapolated curve beyond the thermal range (approximately 0.06 to 0.071 eV) of the present experiment according to Eqs. (9) and (7 ) exhibits a smooth tendency to join Brode's data at high energies.
To exhibit experimentally this strong velocity dependence of the electron-cesium-atom collision probability, we have performed microwave 5 11 cross modulation y experiments in the decaying plasma established in
F^(in cm-1)
Collision Probability of Electron with Cesium Atom .76 x 10 ^ and 1.66 x 10"^ cm^/sec-a' tom £°T electrons at 1 j -50° K, 500° K and 550° K, respectively, and in fair agreement with each other.
As to the mobility of Cs+ ions in helium, the polarization force is believed to be the dominating interacting force at such low energies.
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Langevin's theory (to this limit) gives a value of 15-8 cm2/volt-sec in contrast with 18.5 + 0.5 cm2/volt-sec determined by the present experi ment. Tyndall et al.1^ used shutter methods to determine the mobilities of alkali ions in helium and found a value of iQ.k cm2/volt-sec for Cs+ ions in helium, in excellent agreement 'with the present experiment.
